States and abroad have been in the public press. Physicians and other clinicians who care for children need to be able to recognize bed bug bites and understand the social, psychological, and medical implications that this diagnosis will have on patients and their families. In this article, a case presentation serves to guide discussion regarding establishing the diagnosis, differential diagnosis, and the management of bed bug bites and their complications. Integrated pest management programs involving housing managers, residents, and professional pest exterminators provide both chemical and nonchemical solutions for eradication of bed bug infestations.
Review of Symptoms
The patient has not had fever, chills, nausea, vomiting, or joint pain.
Vital Signs
The patient's heart rate was 106 beats per minute; blood pressure, 94/68 mm Hg; respiration rate, 16 breaths per minute; temperature, 37.5°C; oxygen saturation, 99% on room air; and her numeric pain scale was 4 of 10.
Physical Examination
The patient is well-appearing and interactive. Her cardiovascular examination result is normal. She has no hepatosplenomegaly. The lesions do not blanch when pressed and have distinct spots of dark red centers with swollen erythema surrounding. The rash is not confluent, nor are there areas of weeping or sloughing (Fig. 1 ).
Questions

What factors predispose children to dermatologic infestations
with bed bugs? 2. What conditions are in the differential diagnosis and how do you differentiate them? 3. How will you treat this patient and her family? 4. What can be done to prevent future recurrences?
THE BED BUG LIFE
Cimex lectularius, the common bed bug, is a parasitic insect well known for the fact that it feeds exclusively on blood (Fig. 2) . Bed bugs have been documented as far back as the Ice Age, when they were living in caves feeding off both humans and bats. 1, 2 Resurgence in the population has given rise to a renewed interest in this age-old pest. 3, 4 Today, there are numerous reported cases in large cities, and the first bed bug conference took place in Philadelphia PA in 2009. 3 Public health experts are attributing the recent resurgence of C lectularius infestations to increased international travel, immigration, and insecticide overuse and resistance. 3 Cimex is derived from the Roman word for bug and lectularius from the Latin name for couch or bed. 5 The nocturnal bloodsucking ectoparasite feeds on humans, birds, bats, pets, and other mammals. 5, 6 Their ideal environment is warm, dark areas, and are often detected in the seams of mattresses, furniture, flooring, wallpaper, and other household items. They are flat, 5-mm ovoid wingless insects with 6 legs. They are easily visible to the untrained eye. 5 Although incapable of flight or jumping, these insects can run rapidly when ambient temperatures are warm. 4 They generally are found within 1 to 2 m of a suitable host to facilitate feedings. 5 They also can stow in travelers' luggage, making long treks as hitchhikers to a new host's home. Each female can lay approximately 3 to 5 eggs, and each nymph will consume 5 blood meals before each molt through 6 weeks to reach adulthood. The adult bedbug can survive for 12 months without a blood meal and up to 24 months in cooler environments. Males starved longer than 2 weeks will cease to mate, however.
3 Bedbugs emerge at night and are attracted by a host's body temperature and carbon dioxide production. The host receives a painless bite from a pair of maxillary stylets. A second pair of stylets contains anticoagulant, vasodilator, and proteolytic enzymes that are injected into the skin wound. 2 Blood is then consumed by the bed bug for 10 to 30 minutes for a full meal. The bugs can increase in length by 30% to 50% and weight by 150% to 200% after a meal. 5 
Transmission of Other Diseases
The role of C lectularius as a vector for blood-borne pathogen transmission is under ongoing investigation. Controlled studies in vivo have demonstrated 20 different human illnesses including leishmaniasis, American trypanosomiasis, and tularemia, which can incubate in the bed bug. Various sources suggest the possible transmission of these diseases to the human host, but no definitive article has been published confirming a case to date.
Viral Transmission
Hepatitis B and hepatitis E were detected in bed bugs in the 1970s, but the bed bug was found to lack the required proteins to allow for replication of these viruses. [6] [7] [8] The absence of T4 antigen on the insect's cell surface has been postulated to prohibit human immunodeficiency virus replication in a similar manner. 3, 9 An alternative study did show, however, that Cimex was capable of transmitting hepatitis B virus from infected bed bugs to laboratory rabbits and guinea pigs. 7, 8 Hepatitis B virus can be detected in bed bugs up to 8 days after ingestion of highly concentrated virus in experimental blood meals. Studies show conflicting results as to viral replication within the insects and presence of virus detected in the bug feces. 8, 10, 11 Despite these controversial findings, one experiment in Gambia of bed bug eradication had no effect on hepatitis B virus rates of infection despite 100% reduction of bed bug numbers. 12 
Clinical Presentation
These obligate hematophagous ectoparasites usually cause no reaction to the bites; sometimes, a barely visible punctate mark can be seen at the bite site. Reactions that present for medical attention are usually 2-to 5-mm pruritic maculopapular erythematous lesions, which resolve within a week. Often, in a linear pattern as the bed bug feeds. These are reactions to proteins in the bug's saliva. Bites are often in a set of 3 distinct small round bite marks colloquially known as "breakfast, lunch, and dinner" classically on the face, arms, and neck. 13 Papular urticaria is a hypersensitivity reaction characterized by autoeczematization and diffuse pruritus and is a manifestation of bed bug bites in children, especially those with atopy. Bullous lesions have also been reported, resembling erythema multiforme. 5, 13, 14 Scratching and local skin breakdown can predispose to secondary bacterial infection and scar formation. Chronic Cimex infestation can cause nervousness, depression, lethargy, pallor, diarrhea, and even iron deficiency anemia. 12, 13, 15 Diagnosing the Home Bed bugs leave behind telltale signs of their infestation of a home. Patients should be instructed to search for reddish brown blood stains on their sheets and mattresses, especially in the creases of the mattress. Flecks of excrement can often be found as well. With high insect load, a sweet malodor can be detected because the amount of parasite oil secretion would be very high in populations with many members mating. Often, experts recommend setting an alarm for 4 A.M. to do a flashlight search of the mattress to make the diagnosis because this is when the bedbugs are frequently motile and searching for a feed.
MANAGEMENT Patient
Reactions to most bites resolve in 3 to 10 days without treatment. Symptom control with oral antihistamines, topical steroids, and wound care are usually adequate. 13 Antibiotics are indicated for secondary bacterial superinfection, and blistering skin infections can be treated with the addition of short-course oral corticosteroids. After treatment of the patient and the home, patients should be referred to primary care for follow-up because patients sometimes develop signs and symptoms of depression, anxiety, and stress related to the incident. Delusions of parasitosis, or formication, is a rare disorder that presents as tactile hallucinations of being infested by a parasite. 16 Self-injurious behavior due to scratching ensues, and patients often present containers of skin debris as evidence to clinicians. Treatment requires psychiatrist expertise because patients are often aggressively opposed to taking antipsychotic medications.
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Eradication
The treating emergency clinician should question patients to determine source of exposure so that eradication steps can be targeted to prevent reinfection, such as any travel history, new furniture, hotel stays, new visitors in the home, or rodents in the home. 13 Patients' families must be instructed to inspect and later treat infested rooms and adjoining areas in the home. Bed bug detection and monitoring devices or methods are beyond the scope of this review but include active monitors (using carbon dioxide attractants), passive monitors (using sticky pads for trapping), visual inspection, and use of canines. Homemade traps using a source of carbon dioxide such as dry ice or a sugar, yeast, and water mixture have been used to detect bed bugs. 18 Chemical and nonchemical methods for eradication are outlined in Table 1 .
A professional exterminator is often required, although homeowners can attempt a combination of vacuuming, caulking wall holes, discarding old furniture, or spraying mattresses and plush furniture with insecticides. Soft items must be washed at a hot setting for 30 minutes, or bedding can be frozen in bags in a freezer. Heat treating furniture to 49°C has been shown to be effective. 17, 19 Use of insecticides such as malathion, pyrethrin, dichlorovos, permethrin, and diethyltoluamide are appropriate choices and must make direct contact with affected surfaces. Patients' families should use these agents with caution to prevent overexposure and potential toxicity, especially to exposed young children with relatively large body surface area-to-volume ratios. 13 If the Cimex are discovered to be alive 2 weeks after attempted eradication, professional exterminators must be called because this is indicative of continued infestation. Professional exterminators even have trained dogs to sniff for bed bugs. Using white sheets can make it easier to identify the blood spots from the bugs. Applying permethrin 5% cream or DEET 40% before going to bed is a reasonable approach to deterring the bed bugs while waiting for complete deinfestation. 13 There is evidence that pyrethroid-impregnated bed nets used for malaria control may be helping to eliminate bed bugs but also may be contributing to bed bug resistance to insecticides. 20 Given the obvious health concerns from spraying mattresses with insecticides, research has turned to more natural ways to eliminate bed bugs. Entomopathogenic fungi are species of fungus that can parasitize insects and kill them. Currently, Beauveria bassiana is a fungi species being tested to effectively parasitize C lectularius as an alternative to pesticide use. 21 Further research is ongoing to develop this biopesticide and its possible delivery system to be used as a mainstream treatment for bed bug infestation.
Novel Programs for Infestation Control
In multifamily dwellings, which are common in many parts of the United States, integrated pest management (IPM) has been shown to be the best method for infestation control. 19 The IPM programs elicit cooperation from housing managers, residents, and professional pest exterminators to provide both chemical and nonchemical solutions to bed bug infestation. Table 2 outlines the differential diagnosis and highlights historical and physical findings including the nature and distribution of the rash, which may assist the emergency practitioner in distinguishing among possible etiologies. Fortunately, bed bug bites are exceedingly rare as compared with flea bites and scabies. 
DIFFERENTIAL DIAGNOSIS
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SUMMARY OF CLINICAL COURSE
Our patient was treated with antihistamines (diphenhydramine) and topical steroids for pruritus. The family was counseled on eradication in the home and social services was consulted to assist the family with local resources.
Information on local helplines were given to the family: Vector Management Program (626) 430-5450 and Environmental Health Emergency Hot Line (888)700-9995.
CONCLUSIONS
Bed bug infestation in the United States is a well-documented problem, and patients may present to the emergency department with evidence of bug bites consistent with bed bug infestation. Usually, multiple family members are involved and often in multifamily living situations. Identification of the infestation and initiation of an IPM program is a proven way to eliminate the infestation. In most cases, treatment consists of local wound management and medications to control pruritus. Rarely are antibiotics or systemic steroids needed.
